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* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this 
translation. 

1 .This dociiment has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which caa not be translated. 
3. In the drawings, aay words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A thermoelectrical conversion member forming a n type thermoelectric 
element layer of a thin film which consists of a p type thermoelement layer and an 
n-type semiconductor of a thin film which consists of p-type semiconductors by vacuum 
evaporation on a substrate which has pliability in a thermoelectrical conversion member 
which changes heat into electrical and electric equipment using a temperature gradient 
[Claim 2] A thermoelectrical conversion member forming a n type thermoelectric 
element layer of a thin film which consists of a p type thermoelement layer and an 
n-type semiconductor of a thin film which consists of p-type semiconductors by vacuum 
evaporation on a substrate provided with a resin layer at least in a thermoelectrical 
conversion member which changes heat into electrical and electric equipment using a 
temperature gradient. 

[Claim 3] A thermoelectrical conversion member forming a n type thermoelectric 
element layer of a thin film which consists of a p type thermoelement layer and an 
n-type semiconductor of a thin film which consists of p-type semiconductors by vacuum 
evaporation on a substrate which has pliability in a thermoelectrical conversion member 
which changes heat into electrical and electric equipment using a temperature gradient 
while having a resin layer at least. 

[Claim 4] Said thermoelectrical conversion member according to any one of claims 1 to 
3, wherein SEiid substrate laminates a thing which consists of a resin layer of one layer, 
or two or more resin layers. 

[Claim 5] Said thermoelectrical conversion member according to claim 4, wherein said 
substrate laminates 1 or two or more different-species layers which consist of material 
of a different kind from said resin in addition to said resin layer. 
[Claim 6] While arranging said p type thermoelement layer and a n type thermoelectric 
element layer in parallel on said substrate. Said thermoelectrical conversion member 
according to any one of claims 1 to 5 having the composition which contacts a part of 
mutual thermoelement layer directly, secures a flow, and generates electrical and 
electric equipment using a temperature gradient of a plane direction of said substrate. 
[Claim 7] While arranging said p type thermoelement layer and a n type thermoelectric 
element layer in parallel on said substrate. Said thermoelectrical conversion member 
according to any one of claims 1 to 5 having the composition which contacts a part of 
mutual thermoelement layer via a conductive layer, secures a flow, and generates 
electrical and electric equipment using a temperature gradient of a plane (Erection of 
said substrate. 

[Claim 8] Said thermoelectrical conversion member according to any one of claims 1 to 
5 having liie composition which connects said p type thermoelement layer and a n type 
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thermoelectric element layer in series via said conductive layer, and generates electrical 
and electric equipment on said substrate which has arranged a conductive layer using a 
temperature gradient of a thickness plane direction of said substrate, 
[Claim 9] A manufacturing method of a thermoelectrical conversion member 
characterized by using sputtering process as art of being a manufacturing method of a 
thermoelectrical conversion member indicated to either of said claims 1-8, and 
performing said vacuum evaporation. 

[Claim 10] A manufacturing method of a thermoelectrical conversion member vrhich is a 
manufacturing method of a thermoelectrical conversion member indicated to either of 
said claims 1-8, and is characterized by performing heat treatment heated after said 
vacuum evaporation to a substrate in which said p type thermoelement layer and a n 
type thermoelectric element layer were formed. 

[Claim 1 1]A manufacturing method of said thermoelectrical conversion member 
according to claim 10, wherein said heat treatment is processing heated where low 
pressure is used from atmospheric pressure. 

[Claim 12] A manufacturing method of said thermoelectrical conversion member 
according to claim 10, wherein said heat treatment is processing heated where a 
pressure is applied. 

[Claim 13] A manufacturing method of said thermoelectrical conversion member 
according to claim 10 being the processing which said heat treatment makes a 
circumferential atmosphere low pressure from atmospheric pressure, and changes it into 
the state where a pressure was applied mechanically, and is heated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a thermoelectrical conversion member 
which can change heat into the electrical and electric equipment using a temperature 
gradient, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art] Conventionally, what used the semiconductor of a Bi-Te 
system, for example is known as a thermoelectric element (thermoelectrical module) 
which changes heat into the electrical and electric equipment. As it is indicated, for 
example in drawing 6 as the thermoelectric element using this semiconductor, while 
joining a p-type semiconductor and an n-type semiconductor, electrically connecting 
and exposing the junction side to an elevated temperature, it can generate electricity by 
exposing the branching side to the low temperature side using that temperature gmdient 
CdeltaT). 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, although the ingot material or 
sintering material which is a p-type semiconductor and an n-type semiconductor is cut 
down to block like shape as shape of a thermoelectric element where it is actually 
conventionally used for the clock etc. and what was arranged on substrates, such as 
ceramics, is known. There is a problem like the following **-**, and much more 
improvement was called for. 

[0004]** The processability of ingot material or a sintering material is bad. For example, 
the intensity of the material put in practical use is low, and since it has cleavability, 
processability is bad. Therefore, it is unsuitable for automation of an assembly. 
** In order that high intensity may carry out thing use, a use part is restricted to a 
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substrate. 

[0005]** When a substrate is high intensity, it is difficult to process complicated shape. 
** In order to cut down ingot material or a sintering material to block like shape, the 
yield is bad and a high cost. 

this invention is made in view of the above-mentioned problem, and comes out. ** is 
easy for the purpose and there is an use area in providing a thermoelectrical conversion 
member which has an advantage, like it is large, and a manufacturing method for the 
same. 

[0006] 

[The means for solving a technical problem and an effect of the invention] (1) In the 
invention of claim 1, it is characterized by forming the n type thermoelectric element 
layer of the thin film which consists of the p type thermoelement layer and n-type 
semiconductor of the thin film which consists of p-type semiconductors by vacuum 
evaporation on the substrate which has pliability in the thermoelectrical conversion 
member which changes heat into the electrical and electric equipment using a 
temperature gradient. 

[0007] In this invention, since a p type thermoelement layer and a n type thermoelectric 
element layer are formed by vacuum evaporation on the substrate which has pliability, a 
p type thermoelement layer and a n type thermoelectric element layer can be 
dramatically used as a thin film. Therefore, since the thermoelectrical conversion 
member itself can be made flexible, it excels in processability and it is also easy to 
process complicated shape. Therefore, there is little restriction of a use part and it can 
use it for many uses. 

[0008]Correspondence is easy for the manufacture being not only easy but automation 
(assembly of apparatus using a thermoelectrical conversion member). Since the whole 
thermoelectrical conversion member is made by using the substrate itself as a thin film 
at a thin fihn, space-saving-ization is realizable. 

[0009]Moreover, compared with what cuts down conventional ingot material or a 
sintering material to block like shape, a yield is high and low cost. And since heat 
conduction which passes both thermoelement layer by using a p type thermoelement 
layer and a n type thermoelectric element layer as a thin film can be reduced, a 
thermoelectrical conversion member of high efficiency can be obtained. 
[0010](2) In an invention of claim 2, it is characterized by forming a n type 
thermoelectric element layer of a thin film which consists of a p type thermoelement 
layer and an n-type semiconductor of a thin film which consists of p-type 
semiconductors by vacuum evaporation on a substrate provided with a resin layer at 
least in a thermoelectrical conversion member which changes heat into electrical and 
electric equipment using a temperature gradient. 

[001 l]In this invention, since a p type thermoelement layer and a n type thermoelectric 
element layer are formed by vacuum evaporation on a substrate provided with a resin 
layer at least, a p type thermoelement layer and a n type thermoelectric element layer 
can be dramatically used as a thin film. Therefore, compared with what arranges a 
semiconductor of tiie conventional block like shape, the manufacture is easy, and a yield 
is high and low cost. 

[0012]It excels also in processability and correspondence is easy also for automation of 
an assembly of apparatus. Since heat conduction which passes a substrate by including a 
resin layer (thermal conductivity is low) in a substrate can be reduced, a 
thermoelectrical conversion member of high efficiency can be obtained. 
(3) In a thermoelectrical conversion member which changes heat into electrical and 



[JP,2003-133600^] 



4/12 



electric equipment in an invention of claim 3 using a temperature gradient, It is 
characterized by forming a n type thermoelectric element layer of a thin film which 
consists of a p type thermoelement layer and an n-type semiconductor of a thin fihn 
which consists of p-type semiconductors by vacuum evaporation on a substrate which 
has pliabiUty while having a resin layer at least. 

[0013]Since this invention is provided with composition of an invention of said claim 1 
and claim 2, it can demonstrate both effects of the invention, and is extremely excellent. 

(4) In claim 4, said substrate is characterized by laminating a thing which consists of a 
resin layer of one layer, or two or more resin layers. 

[00 14] This invention illustrates composition of a substrate. When this invention 
constitutes a substrate from a resin layer simple substance, composition of a substrate 
can be simplified and the manufacture is easy. When two or more resin layers are 
laminated and it constitutes a substrate, a substrate which has various kinds of character, 
such as what have big intensity as the characteristic of a substrate which is hard to 
damage, for example, can be obtained. 

[00 15] As said resin layer, a resin film etc. which have pliability, for example are 
employable. As a material of said resin layer, PI (polyimide), PET (polyethylene 
terephthalate), PES (Pori Sail John), PEEK (polyether ether ketone), PE (polyethylene), 
PPS (polyphenylene ape fight), etc. are employable, for example. 
[00 16] When the surface of a substrate is a resin layer, a p type thermoelement layer and 
a n type thermoelectric element layer are formed on the surface of a resin layer. 

(5) In an invention of claim 5, said substrate is characterized by laminating 1 or two or 
more different-species layers which consist of a different material from said resin in 
addition to said resin layer. 

[0017]This invention illustrates composition of a substrate. In this invention, since a 
substrate is constituted firom a different different-species layer firom a resin layer and 
resin, compared with a case of only a resin layer, various kinds of things, such as what 
intensity increased, for example, can be obtained as the characteristic of a substrate. 
[00 18] As said different-species layer, a layer which consists of metal layers, such as 
aluminum and copper, a layer which consists of nonwoven fabrics, a layer which 
consists of papers, carbon, and ceramics is mentioned, for example. 

(6) In an invention of claim 6, it is characterized by having the composition which 
contacts a part of mutual thermoelement layer directly, secures a flow, and generates 
electrical and electric equipment on said substrate using a temperature gradient of a 
plane direction of said substrate while arranging said p type thermoelement layer and a 
n type thermoelectric element layer in parallel. 

[0019]This invention illustrates composition of a thermoelectrical conversion member. 
This invention can join a p type thermoelement layer and a n type thermoelectric 
element layer to a plane direction, and can be generated using a temperature gradient 
(deltaT) of a plane direction of a substrate so that it may illustrate to drawing 1 . 

(7) In an invention of claim 7, while arranging said p type thermoelement layer and a n 
type thermoelectric element layer in parallel on said substrate, A part of mutual 
thermoelement layer is contacted via a conductive layer, a flow is secured, and it is 
characterized by having the composition which generates electrical and electric 
equipment using a temperature gradient of a plane direction of said substrate. 

[0020] This invention illustrates composition of a thermoelectrical conversion member. 
This invention can join a p type thermoelement layer and a n type thermoelectric 
element layer to a plane direction via a conductive layer, and can be generated using a 
temperature gradient (deltaT) of a plane direction of a substrate so that it may illustrate 
to drawdng 4 . 
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(8) In an invention of claim 8, it is characterized by having the composition which 
connects said p type thermoelement layer and a n type thermoelectric element layer in 
series via said conductive layer, and generates electrical and electric equipment on said 
substrate which has arranged a conductive layer on the surface using a temperature 
gradient of a thickness plane direction of said substrate. 

[0021] This invention illustrates composition of a thermoelectrical conversion member. 
This invention can connect a p type thermoelement layer and a n type thermoelectric 
element layer in series via a conductive layer (it formed beforehand), and can be 
generated using a temperature gradient (deltaT) of a thickness plane direction of a 
substrate so that it may illustrate to drawing 5 . 

[0022] (9) An invention of claim 9 is a manufacturing method of a thermoelectrical 
conversion member mentioned above, and is characterized by using sputtering process 
as art which vapor-deposits. This invention can illustrate a method of vapor-depositing, 
and can form easily a p type thermoelement layer and a n type thermoelectric element 
layer of a thin film by sputtering. 

[0023]A method of forming a semiconductor layer of various kinds of thin films in 
addition to sputtering is employable. For example, a well-known physical vapor 
deposition and chemical vacuum deposition can be adopted, and vacuum deposition, ion 
plating, etc. can be especially adopted among physical vapor depositions. 

(10) An invention of claim 10 is a manufacturing method of a thermoelectrical 
conversion member mentioned above, and is characterized by performing heat treatment 
heated to a substrate provided with them by vacuum evaporation after forming a p type 
thermoelement layer and a n type thermoelectric element layer. 

[0024]By performing this heat treatment, a p type thermoelement layer and a n type 
thermoelectric element layer which are thin film element layers can be stabilized, and 
that performance can be raised by lowering electrical resistance. 

(1 1) In an invention of claim 11, heat treatment is characterized by being the processing 
heated where low pressure is used from atmospheric pressure. 

[0025]This invention can prevent oxidation of a thin film element layer by illustrating 
heat treatment and heating from atmospheric pressure in the low-pressure state (what is 
necessary is just less than 1 Pa or more and atmospheric pressure, and especially inside 
what is called of a vacuum is preferred). 

(12) In an invention of claim 12, heat treatment is characterized by being the processing 
heated where a pressure is applied. 

[0026]This invention can prevent a thin film element layer from exfoliating from a 
substrate by heat-treating, where it illustrated heat treatment, for example, a pressure is 
mechanically applied with a press etc. (preferably 1 or more MPa, 500 MPs or less). 

(13) In an invention of claim 13, heat treatment makes a circimiferential atmosphere low 
pressure (especially vacuum) from atmospheric pressure, and is changed into the state 
where a pressure was applied mechanically, and it is characterized by being the 
processing to heat. 

[0027] Since this invention is provided with composition of said claims 1 1 and 12, by 
heating in the state where it pressed, for example in a vacuum, an effect by both 
composition is acquired and it is the most desirable example. As each composition 
mentioned above, a foUovraig range, material, etc. are employable. 
[0028]- As a grade of the pliability of the aforementioned substrate, if it is the range of 
RrO.l mm or more 500 mm or less curvature, processability is good, and since a use 
range is also v^de, it is suitable. 

- As thickness of the aforementioned substrate, it is suitable on pliability, processability, 
space-saving-izing, etc. in it being a 5-800 micrometers (preferably 5-70 micrometers) 
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thin film. 

[0029]- As thickness of the aforementioned p type themioelement layer and a n type 
thermoelectric element layer, it is suitable on pliability, processability, 
space-saving-izing, etc. in it being a 1-100 micrometers (preferably 10-50 micrometers) 
thin film. 

- As a material (thermoelectric element material) of the aforementioned p-type 
semiconductor and an n-type semiconductor. Thermoelectric element materials, such as 
a thermoelectric element material which consists of semiconductor intermetallic 
compounds, such as Bi-Te, Mg-Si, Mn-Si, Fe-Si, Si-germanium, and Pb-Te, a cull 
KOGENAITO system, a SUKUTTERUDAITO system, a filled SUKUTTERUDAITO 
system, and boron carbide, are mentioned. 
[0030] 

[Embodiment of the Invention]Hereailer, the example (EXAMPLE) of the 
thermoelectrical conversion member of this invention and the embodiment of the 
manufacturing method is explained. 
(Example 1) 

a) Explain the composition of the thermoelectrical conversion member of this example 
first. 

[003 1] As shown in the sectional view of drawing 1 . on the surface of the substrate 3 
which has pliability, by sputtering, the thermoelectrical conversion member 1 of this 
example forms the p type thermoelement layer 5 and the n type thermoelectric element 
layer 7, and has thermoelectrical conversion member 1 the very thing and pliability (it is 
flexible). 

[0032] Said substrate 3 is the flexible resin layer which consisted of a 
175-micrometer-thick film made from polyimide (resin film), and comprised this resin 
film monolayer. Said p type thermoelement layer 5 is a thin film layer about 25 
micrometers thick, and is what was used as the p-type semiconductor, i.e., the layer 
which consists of (Bi2Te3) o.25(Sb2Te3) 0.755 by adding antimony (Sb) to Bi-Te. On the other 
hand, a n type thermoelectric element layer is a thin film layer about 25 micrometers 
thick, and is what was used as the n-type semiconductor, i.e., the layer which consists of 
Bi2Te2.7Seo.35 by adding selenium (Se) to Bi-Te. 

[0033] At the end (center section of the longitudinal direction of the figure of the heat 
matter conversion member 1) of the central site of the thermoelectrical conversion 
member 1, said p type thermoelement layer 5 is piled up with the n type thermoelectric 
element layer 7, and is joined. The p type thermoelement layer 5 is joined to the lead 1 1 
by Hitoshi Handa's lead joining member 9 at the end (left of the figure) of the outside. 
On the other hand, the n type thermoelectric element layer 7 is joined to the lead 15 by 
the same lead joining member 13 at the end (right direction of the figure) of the outside. 
[0034]The surface of the thermoelectrical conversion member 1 is covered with the 
resin film 17 which consists of 175-micrometer-thick polyimide. 

b) Next, explain the manufacturing method of the thermoelectrical conversion member 
1 of this example based on drawing 2 . 

[0035]** Cover first the substrate 3 which consists of resin films by the 1st masking jig 
19, and perform 1st masking. The 1st masking device 19 that specifically has the 
opening 19a which the formed parts of the p type thermoelement layer 5 were able to 
open is laid on the substrate 3. 

[0036]** Next, put the masked substrate 3 into the device which performs well-known 
sputtering, carry out the 1st sputtering, and form the p type thermoelement layer 5. As a 
thin film manufacturing device which forms the p type thermoelement layer 5, 
specifically use RF sputter device and as a material of the p type thermoelement layer 5, 
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At gas was used as sputtering gas using (Bi2Te3)0.25(Sb2Te3) 0.75 mentioned above. Weld 
slag conditions were set to ou^ut:40W and Ar gas pressure: 1.5x10 "^Pa. 
[0037]** Next, remove the 1st masking jig 19 after formation of the p type 
thermoelement layer 5. 

** Nextj cover the substrate 3 with which the p type thermoelement layer 5 was fonned 
by the 2nd masking device 21 . The 2nd masking jig member 21 which specifically has 
the opening 21a which the formed parts of the n type thermoelectric element layer 7 
were able to open is laid on the substrate 3. In order to form the n type thermoelectric 
element layer 7 in the end of the p type thermoelement layer 5 in piles at this time, it is 
made exposed [ the end of the p type thermoelement layer 5 ] from the opening 21a of 
2nd masking jig 21 member. 

[0038]** Next, put the masked substrate 3 into the device which performs same 
sputtering, carry out the 2nd sputtering, and form the n type thermoelectric element 
layer 7. As a thin film manufacturing device which forms the n type thermoelectric 
element layer 7, RF sputter device was used and, specifically, Ar gas was used as 
sputtering gas as a material of the n type thermoelectric element layer 7 using 
Bi2Te2.7Seo.3 mentioned above. Weld slag conditions were set to output:40W and Ar gas 
pressure:1.5xl0 "^Pa. 

[0039]** Next, remove the 2nd masking jig 21. 

** Next, perform heat treatment heated with a pulse energization sintering process (the 
PCS method) to the substrate 3 (namely, thin film 4) in which the p type thermoelement 
layer 5 and the n type thermoelectric element layer 7 were formed. 
[0040] As specifically shown in drawing 3 , while being filled up with the graphite 
powder 25 in the cavity of the die 23, the thin film 4 is put in the graphite powder 25. 
And after changing the circumference into a vacuous (for example, 1 Pa) state, while 
applying a pressure (for example, 1 .5MPa) to the sliding direction of drawing 3 b y the 
up-and-down punch 27, die 23 (to therefore, graphite powder 25) current is impressed, 
and heat treatment held for about 10 minutes at 250 ** is performed. 
[0041]** After heat treatment, take out the tiiin film 4 from the die 23, and solder the 
lead 1 1 to the end of the outside of the p type thermoelement layer 5. Similarly, the lead 
15 is soldered to the end of the outside of the n type thermoelectric element layer 7. 
** The p type thermoelement layer 5 and the n type thermoelectric element layer 7 are 
arranged, at the end, arrange the resin film 1 7 to the wrap, join with an epoxy resin, and 
complete the thermoelectrical conversion member 1 . 

[0042]c) Next, explain the directions for the thermoelectrical conversion member 1 . The 
thermoeiectrical conversion member 1 manufactured by the method mentioned above 
can be generated by temperature-gradient deltaT of the plane direction (longitudinal 
direction of drawing IV as shown in drawing 1 . That is, the junction side (center section 
of the thermoelectrical conversion member 1) of the p type thermoelement layer 5 and 
the n type thermoelectric element layer 7, When there is a temperature gradient in the 
junction side (right-and-left-ends part of the thermoelectrical conversion member 1) to 
the leads 1 1 and 15 of the p type thermoelement layer 5 and the n type thermoelectric 
element layer 7, the electric power according to a temperature gradient can be taken out 
from both the leads 1 1 and 15. 

[0043]d) By forming the p type thermoelement layer 5 and the n type thermoelectric 
element layer 7 of a thin film by sputtering by this example in this way on the substrate 
3 made from the resin film of a supple (it is flexible) thin film, The thermoelectrical 
conversion member 1 of flexible and very thin thickness (about 400 micrometers) can 
be obtained. 

[0044]Therefore, compared with the former, it excels in processability and it is also 
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easy to process complicated shape. Therefore, there is little restriction of a use part and 
it can use it for many uses. Correspondence is easy for the manufacture being not only 
easy but automation (assembly of the apparatus using the thermoelectrical conversion 
member 1). 

[0045] Since the thermoelectrical conversion member 1 whole is made by using 
substrate 3 the very thing as a thin film at a thin film, space-saving-ization is realizable. 
Moreover, compared with what cuts down conventional ingot material or sintering 
material to block like shape, the yield is high and low cost 

[0046]And since heat conduction which passes both the thermoelement layers 5 and 7 
by using the p type thermoelement layer 5 and the n type thermoelectric element layer 7 
as a thin film can be reduced, the thermoelectrical conversion member 1 of high 
efficiency can be obtained. By using a resin film as the substrate 3 (thermal conductivity 
is low), heat conduction through the substrate 3 can also be reduced and the 
thermoelectrical conversion member 1 of high efficiency can be obtained also from the 
point. 

[0047] At this example, since vacuum pressurized heating treatment pressurized and 
heated in a vacuum after sputtering is performed, a p type thermoelement layer and a n 
type thermoelectric element layer can be stabilized, and the performance can be raised 
by lowering electrical resistance. And while being able to prevent oxidation of the p 
type thermoelement layer 5 or the n type thermoelectric element layer 7, the exfoliation 
from the substrate 3 can be prevented. 

Although (Example 2), next Example 2 are described, explanation of the same part as 
the above is omitted. 

[0048] A p type thermoelement layer and a n type thermoelectric element layer are 
electrically coimected to the thermoelectrical conversion member of this example via a 
conductive layer. 

a) Explain the composition of this example first. As shown in the sectional view of 
drawing 4 , the thermoelectrical conversion member 3 1 of this example, On the surface 
of the substrate 33 made of resin which has pliability, by sputtering, while forming the p 
type thermoelement layer 35 and the n type thermoelectric element layer 37, The p type 
thermoelement layer 35 and the n type thermoelectric element layer 37 are electrically 
connected by the conductive layer 38, and it has thermoelectrical conversion member 3 1 
the very thing and pliability (it is flexible). 

[0049] Said substrate 33 consists of a film (resin film) of the 175-micrometer-thick 
monolayer made from polyimide. Said p type thermoelement layer 35 is the layer of a 
p-type semiconductor about 25 micrometers thick, i.e., the layer which consists of 
(Bi2Te3) o.25(Sb2Te3) 0.75. On the other hand, the n type thermoelectric element layer 37 is 
the layer of an n-type semiconductor about 25 micrometers thick, i.e., the layer which 
consists of Bi2Te2.7Seo.3. 

[0050]Said p type thermoelement layer 35 and the n type thermoelectric element layer 
37 are joined by the conductive layer 38 with a thickness of about 25 micrometers 
which consists of aluminum, copper, and solder at the end (center section of the heat 
matter conversion member 1) of the central site of the thermoelectrical conversion 
member 1. The p type thermoelement layer 5 is joined to the lead 41 by Hitoshi Handa's 
lead joining member 39 at the end (left of the figure) of the outside. On the other hand, 
the n type thermoelectric element layer 37 is joined to the lead 45 by the same lead 
joining member 43 at the end (right direction of the figure) of the outside. 
[0051]The surface of the thermoelectrical conversion member 3 1 is covered with the 
resin film 47 which consists of 175-micrometer-thick polyimide. 

b) Next, explain briefly the manufacturing method of the thermoelectrical conversion 
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member 3 1 of this example. 

** First, perform 1st masking for p type thermoelement layer 35 formation on the 
surface of the substrate 33, cany out the 1st sputtering on it, and form the p type 
thermoelement layer 35 in it. Weld slag conditions are the same as that of said Example 
1. 

[0052]** Next, perform 2nd masking for n type thermoelectric element layer 37 
formation, cany out the 2nd sputtering, and form the n type thermoelectric element 
layer 37. Weld slag conditions are the same as that of said Example 1. At this time, an 
interval is slightly opened and formed so that the p type thermoelement layer 35 and the 
n type thermoelectric element layer 37 may not contact directly. 
[0053]** next, for example by the same sputtering (however — masking the portion 
which does not form the conductive layer 38), form the conductive layer 38 between the 
p type thermoelement layer 35 and the n type thermoelectric element layer 37, and 
electrically connect the p type thermoelement layer 35 and the n type thermoelectric 
element layer 37. 

[0054]The conditions of output:40W and Ar gas pressure: 1.5x10 '^Pa are mentioned 
using RF sputter device as weld slag conditions. 

** Next, perform vacuum pressurized heating treatment by the PCS method like said 
Example 1. 

** Next, solder the lead 41 to the end of the outside of the p type thermoelement layer 
35. Similarly, the lead 45 is soldered to the end of the outside of the n type 
thermoelectric element layer 37. 

[0055]** The p type thermoelement layer 35 and the n type thermoelectric element 
layer 37 are arranged, at the end, arrange the resin film 47 to the wrap, join, and 
complete the thermoelectrical conversion member 31. 

c) The thermoelectrical conversion member 3 1 of this example can also be generated 
using the temperature gradient of a plane direction, and does so the same effect as 
Example 1. [ as well as said Example 1 ] 

[0056]In particular, at this example, since it is not necessary to contact directly the p 
type thermoelement layer 35 and the n type thermoelectric element layer 37, and to 
form them, it excels in the diversity of the design. 

Although (Example 3), next Example 3 are described, explanation of the same part as 
the above is omitted. 

[0057]Many p type thermoelement layers and n typo thermoelectric element layers are 
connected in series, and the thermoelectrical conversion member of this example 
generates electricity according to the temperature gradient of the thickness direction, 
a) Explain the composition of this example first. As shown in the sectional view of 
drawing 5 , the thermoelectrical conversion member 51 of this example. The 1st 
conductive layer 57, the 2nd conductive layer 59, the p type thermoelement layer 61, 
and the n type thermoelectric element layer 63 of each plurality which were formed of 
sputtering between the 1 st substrate 53 made of resin and the 2nd substrate 55 which 
have pliability are provided. It is coimected in series and they have thermoelectrical 
conversion member 51 the very thing and pliability (it is flexible). 
[0058]Said 1st substrate 53 and the 2nd substrate 55 consist of a film (resin film) of the 
175 -micrometer-thick monolayer made from polyimide. Said 1st conductive layer 57 
and the 2nd conductive layer 59 are layers which consist of 10-micrometer-thick copper. 
[0059] Said p type thermoelement layer 61 is the layer of a p-type semiconductor about 
25 micrometers thick, i.e., the layer which consists of (Bi2Te3) o.25(Sb2Te3) 0.75. On the 
other hand, the n type thermoelectric element layer 63 is the layer of an n-type 
semiconductor about 25 micrometers thick, i.e., the layer which consists of Bi2Te2.7Seo.3- 
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[0060] Said p type thermoelement layer 61 and the n type thermoelectric element layer 
63, While being formed on the 1st conductive layer 57 and connected in the 1st 
substrate 53 side. It is connected by the 2nd conductive layer 59 in the 2nd substrate 55 
side, and all the p type thermoelement layers 61 and n type thermoelectric element 
layers 63 are connected in series so that it may become a p type-n type-p type-n type-p 
type-n type by the 1st conductive layer 57 and the 2nd conductive layer 59. 
[0061]The p type thermoelement layer 61 at the left end of the figure is joined to the 
lead 67 by Hitoshi Handa's lead joining member 65 at the left end. On the other hand, 
the n type thermoelectric element layer 63 at the right end of the figure is joined to the 
lead 71 by the same lead joining member 69 at the right end. 
[0062]b) Next, explain briefly the manufacturing method of the thermoelectrical 
conversion member 51 of this example. 

** First, perform 1st masking for 1st conductive layer 57 formation on the surface of 
the 1st substrate 53, carry out the 1st sputtering on it, and form the 1st conductive layer 
57 in it. The conditions of output:40W and Ar gas pressure: 1.5x10 "^Pa are mentioned 
using RF sputter device as weld slag conditions. 

[0063]** Next, perform 2nd masking for p type thermoelement layer 61 formation, 
carry out the 2nd sputtering, and form the p type thermoelement layer 61 in the 
prescribed position on said 1st conductive layer 57. Weld slag conditions are the same 
as that of said Example 1. 

** Next, perform 3rd masking for n type thermoelectric element layer 63 formation, 
carry out the 3rd sputtering, and form the n type thermoelectric element layer 63 in the 
prescribed position (the p type thermoelement layer 61 is not touched) on said 1st 
conductive layer 57. Weld slag conditions are the same as that of said Example 1. 
[0064]By this, the p type thermoelement layer 61 and the n type thermoelectric element 
layer 63 will be formed in parallel on the 1st one conductive layer 57, 
** Independently, this performs 4th masking for 2nd conductive layer 59 formation on 
the surface of the 2nd substrate 55, carries out the 4th sputtering on it, and forms the 
2nd conductive layer 59 in it. Weld slag conditions are the same as that of said 1st 
conductive layer 57. 

[0065] At this time, as shown in drawing 5 . the 2nd conductive layer 69 is formed so 
that the p type thermoelement layer 61 and the n type thermoelectric element layer 63 
which were formed on the 1st different conductive layer 57 may be connected. 
** Next, perform vacuum pressurized heating treatment by the PCS method like said 
Example 1. 

[0066]** Next, solder the lead 67 to the end of the outside of the p type thermoelement 
layer 61 at the left end of the figure. Similarly, the lead 71 is soldered to the end of the 
outside of the n type thermoelectric element layer 63 at the right end of the figure. 
** Finally, by the 2nd conductive layer 69, as the p type thermoelement layer 61 and the 
n type thermoelectric element layer 63 which were formed on the 1st different 
conductive layer 57 are connected, on the 1st substrate 53, pile up the 2nd substrate 55, 
join, and complete the thermoelectrical conversion member 51. 
[0067]At this time, for example by electroconductive glue, soldering, etc., the 2nd 
conductive layer 69, the p type thermoelement layer 61, and the n type thermoelectric 
element layer 63 seciare conductivity, and join. Other portions are joined, for example 
using the usual adhesives, such as solder and electrical conductivity adhesives. 
[0068] c) In the thermoelectrical conversion member 5 1 of this example, since it is 
connected in series, two or more p type thermoelement layers 61 and n type 
thermoelectric element layers 63 can generate electricity using the temperature gradient 
(deltaT) of the thickness direction of the thermoelectrical conversion member 51. In 
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said Examples 1 and 2, although the thermoelectric element 51 of this example differs 
in the direction of a temperature gradient, in processability, convenience, etc., it does so 
the same effect as said Examples 1 and 2. 

[0069] In this example, since two or more especially p type thermoelement layer 61 and 
the n type thermoelectric element layer 63 are connected in series, there is an advantage 
that high voltage is obtained. It cannot be overemphasized that it can carry out in 
various modes in the range which this invention is not limited to said example at all, and 
does not deviate from the range of this invention. 

[0070](1) For example, in said Examples 1-3, although the thing of the resin layer 
monolayer was used as a substrate, what carried out the plural laminates of the resin 
layer of a kind different, for example is employable. For example, it differs not only 
from a resin layer but from resin, it may laminate combining suitably the layer which 
consists of various kinds of materials, such as metal layers, such as aluminum, a 
nonwoven fabric, and paper, and an improvement of various kinds of performances, 
such as an increase in disruptive strength, etc. may be aimed at. 
[0071](2) Although the supple thermoelectrical conversion member was obtained in 
said Examples 1-3, for example using the supple substrate, when it does not need to be 
flexible, it is good also as a thermoelectrical conversion member of the character which 
is hard to bend, for example using hard resin etc. What often also as one kind of not 
resin monolayer but two or more kinds of resin double layers combined the layer of 
various kinds of dissimilar materials suitably also in this case may be adopted. 
[0072](3) Furthermore, in said Examples 1-3, although vacuum pressurized heating 
treatment was performed, there is an effect by processing, respectively by only heated 
heat treatment, the vacuum heat treatment which is not pressurized, the pressurized 
heating treatment which is not made into a vacua, etc. The method of being able to use 
the electric furnace etc. which can be heated by a vacuum atmosphere, for example as 
vacuum heat treatment, sandwiching a thin film with a jig as pressurized heating 
treatment, and heating with an electric furnace etc. is employable. It may heat-treat in 
inactive gas, such as nitrogen instead of a vacua. 
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[Brief Description of the Drawings] 

[Drawing l]I t is a sectional view fracturing and showing the thermoelectrical 
conversion member of Example 1. 

[Drawing 2] It is an explanatory view showing sputtering of the manufacturing method 
of the thermoelectrical conversion member of Example 1. 

[Drawing 3] It is an explanatory view showing heat treatment of the manufacturing 
method of the thermoelectrical conversion member of Example 1. 
[Drawing 4] It is a sectional view fracturing and showing the thermoelectrical 
conversion member of Example 2. 

[Drawing 5] It is a sectional view fracturing and showing the thermoelectrical 
conversion member of Example 3. 

[Drawing 61 It is an explanatory view showing conventional technology. 
[Description of Notations] 

1, 31, 51 — Thermoelectrical conversion member 
3, 33 — Substrate 

5, 35, 61 ~ P type thermoelement layer 

7, 37, 63 — N type thermoelectric element layer 

38 — Conductive layer 
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53 — The 1st substrate 

55 ~ The 2nd substrate 

57 — The 1st conductive layer 

59 — The 2nd conductive layer 



